The rapid development of China's textile industry leads to consumption and pollution of 18 large volumes of water. Therefore, the textile industry has been the focus of water conservation and 19 waste reduction in China's 13th Five-Year Plan (2016-2020. The premise of sustainable 20 development is to achieve decoupling of economic growth from water consumption and 21 wastewater discharge. In this work, changes in blue water (water consumption), grey water (water 22 pollutants), and water footprints of the textile industry from 2001 to 2014 were calculated. The 23 relationship between water footprint and economic growth was then examined using the Tapio 24 decoupling model. Furthermore, factors influencing water footprint were determined through 25 logarithmic mean Divisia index (LMDI) method. Results show that the water footprint of China's 26 textile industry has strongly decoupled for five years (2002, 2006, 2008, 2011, and 2013) and weakly 27 decoupled for four years (2002, 2007, 2009, and 2010). A decoupling trend occurred during 2014, but a steady stage of decoupling has not been achieved yet. Based on the decomposition 29 analysis, the total water footprint is mainly increased by production scale and inhibited by the 30 technology. In addition, the effect of industrial structure adjustment is relatively weak. 31
Introduction 34
The concept of decoupling, which originated from physics field, indicates the reduction or 35 elimination of the mutual relationship between two or more physical quantities. Decoupling analysis 36 is widely applied and has received great attention in studies of economic growth in relation to 37 resource consumption and environmental pressure. Decoupling refers to breaking the link between 38 economic wealth growth and environmental hazards. Achieving decoupling between economy and 39 environment is the key step for implementing green economic development, which is the basic goal 40 of human development that proposed by the Organization for Economic Cooperation and 41
Development [1] . Decoupling can be achieved by forcing people to rethink the nexus among resource 42 utilization, environmental quality, and economic growth [2] . 43 Decoupling has been increasingly used to measure the relationship between resource 44 consumption (environmental damage) and economic development [3] [4] [5] [6] [7] [8] [9] . In studies of industrial 45 water consumption (environmental damage), decoupling refers to the dependence between 46 economic growth and water consumption (environmental damage) fades out to unrelated. Previous 47 studies focused on the decoupling relationship between industrial water consumption and economic 48 growth [10] [11] [12] or between wastewater discharge and economic growth [13] [14] [15] [16] . Only one of the 49 water resources or environmental effect is considered in former studying the decoupling relationship. 50
However, improvement of integrated water management in the industrial sector requires 51 simultaneous reduction in water consumption and wastewater discharge. Over stringent resource 52 control policies and unduly lenient environmental constraints do not efficiently promote the 53 sustainable and healthy development of the industry. Hence, the overall industrial growth in the 54 "resources and environment" system should be considered. Water resource management cannot be 55 comprehensively evaluated nor effectively promoted without introducing the environment as an 56 important factor in resource-economic dual system research or the resource in the environmental-57 economic binary system research. Scholars have attempted to establish a comprehensive decoupling 58 system by combining resources and environment with empirical or expert consultation methods. Li 59 et al. [17] evaluated the decoupling status among resources, environmental pressure, and economic 60 development in Chongqing metropolitan area in China. Ge et al. [18] cited the aforementioned 61 method in the study of China's Yangtze River delta region. Expert consultation method, which has 62 strong subjectivity, and empirical method, which causes deviation in calculation results, cannot 63 appropriately reflect the real condition. By contrast, water footprint method provides an objective 64 way to scientifically integrate water resource and water environmental science as one factor; this 65 technique can be used to accurately perform decoupling analysis. 66 Wang [19] defined and calculated the blue and gray water footprints of China's textile industry 67 and analyzed the decoupling relationship between these footprints and economic growth. The results 68
showed that the blue and grey water footprints were both in a decoupling trend, indicating the 69 improvement in water saving and wastewater discharge reduction in the textile industry. indirectly consumed by the product and includes the consumption and pollution of all process water 135 in the production chain [43] . Water footprint is a comprehensive indicator; on the one hand, the 136 footprint accounts for the total amount of water consumption that reflects the production process; on 137 the other hand, the footprint accommodates the total amount of pollutants in the water that reflects 138 the environmental impact of the production process [44] . 139
Water footprint can be categorized into blue, green, and gray water footprints [32] . In the textile 140 industry, the blue water footprint refers to the consumption of surface water or groundwater 141 resources in the production chain of the textile industry. The green water footprint is the amount of 142 rainwater consumed in the production and the total amount of water in soil air; this footprint is 143 negligible in the study because of minimal consumption. The gray water footprint indicates water 144 resources required to enclose contaminants during the production. The blue water footprint can be 145 directly calculated using the water consumption of the textile industry. The gray water footprint can 146 be determined using the total amount of fresh water required to assimilate the pollutant load before 147 the wastewater treatment of the textile industry, with the natural background concentration and the 148 existing water quality environment as benchmarks [19] . 149
Calculation methods are as follows: 150
where WF is the water footprint (Mt/a); 
Decoupling Method 156
Decoupling elasticity method, proposed by Tapio [45] , is commonly used to characterize the 157 direction and degree of decoupling. In the decoupling study of resource consumption (environmental 158 damage) and industrial economic growth, the decoupling elasticity coefficient is defined as the ratio 159 of the change rate of the base and current resource consumption or environmental pressure to the 160 rate of change in economic conditions over a certain period of time. The calculation method is as 161 follows: 162
In the formula (4), D is the elastic coefficient; 
Water Footprint Decoupling Model 177
According to Formulas (2) -(4), we establish models for decoupling of economic growth with 178 water consumption and water pollution: 179
where 
where can be calculated by the following formula: 215 
Data 216
Sub-sectors of the textile industry can be classified based on the characteristics of the industry in 217 the Statistical Yearbook ( According to Formula (3), pollutant content in waste water, and data shown in Table 3 , the 234 present study calculated the gray water footprint of the textile industry. Based on the actual situation 235 of wastewater discharge in the China's textile industry with COD as the main measurement standard, 236 the total amount of fresh water needed to absorb the assimilated COD was used as reference for 237 determining the gray water footprint. 238 footprint. In general, during the sampling period, the China's textile industry has controlled the 258 amount of wastewater discharge and achieved significant effects on wastewater management. 259
Results and Discussion 239

Water Footprint of Textile Industry 240
However, water consumption is not stable; several issues on water-saving aspects of management 260 remain unresolved. 261 pollution control, upgrade the production equipment and processes, and improve the water 302 environment. However, from the views of decoupling elastic values, the water footprint of the textile 303 industry and economic growth is not a stable decoupling. In the year of strong decoupling, the 304 absolute value of the elasticity coefficient is less than 0.1 for two years. Specifically, the elastic 305 coefficient in 2006 is -0.003, which is close to the critical value of strong decoupling. In the year of 306 weak decoupling, only the decoupling index (0.05) of 2010 is close to the critical value of the 307 decoupling strength. Thus, the water saving and emission reduction work of the textile industry must 308 be further improved. 309
Analysis of Decoupling Models 264
In 2012-2014, strong decoupling and negative decoupling alternately occurred between water 310 footprint and economy because China's textile industry underwent structural adjustment and 311 transformation. The backward production was repeatedly constructed in central and western 312 regions. In 2014, the number of textile enterprises in the central region was 36301, dyeing of cloth using 100 m of fresh water is performed to reduce water consumption from 2.5 ton 358 down to 1.8 tons, and increase water reuse rate of 15% to over 30%. The textile industry has completed 359 a comprehensive increase in value-added energy consumption reduction, water abatement, pollutant 360 emission reduction, and other binding targets. Reuse of fiber accounting for the proportion of total 361 fiber processing increased from 9.6% in 2010 to 11.3% in 2015. In the future, the technology level will 362 remain the most important factor to inhibit the growth of water footprint; as the technology advances 363 and matures, the inhibition of water footprint will increase and become stable. 364 Table 5 but the development of the textile industry is not completely independent of the water footprint. 379
Governments and enterprises should raise the awareness of water-saving emission reduction and 380 technical level to prevent reversal of the trend of decoupling development. 381 (3) The main factors affecting the decoupling of water footprint and economic growth in China's 382 textile industry are industry scale and technology level; the influence of industry structure is not 383 evident. Industry scale factor is the primary factor that causes water footprint growth; technical level 384 is the biggest contributor in the suppression of water footprint growth. 385
Establishing a resource-saving and environment-friendly textile production system is an 386 essential goal of the development of China's textile industry, and also a prerequisite for China to 387 achieve green modernization. These findings will help Chinese textile enterprises and government 388 decision-makers adopt appropriate decisions to improve the water management level and ultimately 389 achieve sustainable development of the textile industry. 390 
